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(57)Abstract: 

PROBLEM TO BE SOLVED: To control effective 
operation times of the activating and precharging of 
word lines and the sensing operations of bit line sense 
amplifiers in the memory having multibank structure 
sharing a row address pre-decoder and the output lines 
of the row address pre-decoder. 
SOLUTION: N pieces of banks b1 to bn share a row 
address pre-decoder 30 and its output line 5. Then, this 
memory has sampling circuit and row decoders 10 to nO 
receiving controls of row address sampling control signal 
RADSAB b1 to bn and bit sense amplifier driving circuits 
11 to n1 receiving controls of bit line sense enable 
control signals SAEBb! to SAEBbn. Moreover, signals 
RADSABs are generated a prescribed time later 
according to a first control signal for bank selections by 
a row strobe buffer responding to a system clock, the 
inverse of RAS and a bank selection signal. Signals 
SAEBs are generated after the delay of a prescribed 
time later than a row address sampling control signal 
according to the first control signal. 
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[#§tff*<o$Effl] 

[fi#Jll] i'*7-J*7Uv7liZXhvi-TW*<?) 
^fA?Q7^, n— TKl-XXhn— :/fI#, 

r wxryrv yye>94 s. yrwrnnteMM i #J 

««tSJS4ti D-A b D-^Ky 7 T i: , BUfESSl 

WHl^Bfc£0»i: . milBD-T Kl^x^ >-7 'J y^«fl» 

Bttcm i «mm-9$itfs •■ abii-r-s. ± a (ciww 

x-y-yrv yffflmE^ZfttkLxv- H«x*-r^ 
l-c «>si«** i §m<7)*mfc* * u us. 

-Iif3-Ht4n-7H 1^X7 'J r 
-TVUXT?-y<7)liiJj®.£&&(r>rty7T'$3i-t& 

y^fA^o^, o— r nwxxi-n— yfi-sf-, at/ 
j-tytmiRTFyxm^zj&tz^yfzm&.L. n- 

-f 5 yrw&ntzvxrm l f&Wt^SrfBrr&o-x h 

o-r H y^i««3#«^lll»fc , WE* 

1 WWS^fcJS tT Uieo-T F l/XfyTl) yaffil 

x7y7<oi^-7;Wf -r xx-7;i/JMitS^ 



[000 1] 
[0002] 

[ft*<7)#tfj] **«ui§&i (cpu) y icts 
wc . d RAMw<y?mktfmiiirttitf-? 5(5fc*vStt 

-ft (Activation) #«fc:«ft«rSBSr , 7- < =5r 0 . 

Cil^i: 0 . =*f-v>y v-j.5X(Cache miss)<0i:#tDR 
v-ilB1t^a<7)W4'*(Page hit ra 
tio)j&W>Wl. fei-?:7-?T?-tXim$:m<TZ> 
£, gjgt'Ji, DRAM£0/N'y^g:$riiJa$-ii:Tdf-v v 

[ 0 0 0 3 ] 0 1 13. v;i^Ay ?m&<n* * U coifjfc 

TW&tf b'-y Ff£byxryT*^3:&4-3cy}Ay:7 
(BANK) 0 , 1, 2, 3£E«U D-7KW 
7'Jf'3-7 / 10, 3 0, 6 0, 8 0£-eft-TiX»j£-r 
SaV?0, 1. 2, arfcaiMKBSLT* 1 ?. *n 
-TKUX7°UT3-^aj7J»3, 5, 7. 9 igrfii 
CIBtaLT*>&. JEfc, *7Af3-y / 5 0 , 5 1, 5 
2. 5 3i^li:»3#/A*y?S'JfcIEt&LT£>&. 

j<y?£mw$itz&eriz+ 7 7t^ x**j&»* ott^-r 

[0 0 04] 132(2, n-7HPX7'Jf3-7 / ai;a 

XA'77r> D-7KI/X7';f3-710, 30, 6 
0, 8 0ai^#a-TH^xr'J-r3-^aJ7J*l3, 
5, 7, 9<50^m^. A'y^ga (A'y?al-a 
m) , y\*>-y*S¥b (ys'y^b l~bm) . y^y^ffc 
(Ay; c l-cm) , yN'y^pd dl-d 
m) ftT&H-t&XolzLz^h. *LX. &*y?<r> 
V- Kia^X^-r/U&t^r UX-7/l-t f-y h^-fe 

•y ? coo— vStt-ft^ (Acti ve command) tC J; h ffl&AWl 
ftiNm? o y t>ti&m<r)^y7<?>r>-7°y f- 

-V — i/tfpT? (Precharge command) (C J; -9 T T -f XX— 7' 
iV^tlhXotetoX^h. ffiot, 7— KlScOx-f X 

x.-yjumtzy u f-A- - ^'i6f^*^^-r -l. . i&v^l y 
- KiW*-7;Hl:t'7 M*yx7y7«l 

[0005] 

v- h'^<7)vgtt-fL. 7'Jft-y. t*7bH:yx7y 
r^iS^f^^W«fmiBiW»^WOrn-^, ha 
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Mfa-T F UXT V r 3-^aj^$r**-ri» 

wmmmftmmmmftz-zv -y fumx*-:/^ 
#^0K&txo-T Y-vystyyv yymmm^mL 

[0006] 

- H-t h o-T F 1/X7' »J f3-Wgo-7 F l-A 

r n - y<r>$tfM £ > 9 x-a&i- h -?)V&*y 

71$^. mf^ytMiRTVvxm^z&tx^y?* 
miRL. o-7K l-x-^t y >^ ? -f s y ^Jfljco 
Ktb<F>W. 1 ffeWfl^lBrf & d-x F n-TA'-y 7 r 

m%m\mnm^zmixi*immii<z. #av? 

y ^i/$iJffli«-^^Il]S5 b „ friEP-T F l^x-ty 
T 'J > ^J^fffl-tcfi! o T o - r F v x y y t-' n - 

z.&zb*%fWib-t&. n-rvux^-yrvy^m 
m-%&*k®mz, 2>$i<n^y7z-bizm£LTmi-t>ti 
bhcnb-thtX^. S:. u-Tyux-ifyyjy?* 

(;o-r Fuxyyrv yffflwm^zmiLx v- f 

U^-+-v ; i!j^^Htjie^lS<Jffllft-t2:^ "0*7" £±S 

Ji-r&xoizmm-t&rvi-v-isxj >yj-b. £*-f 

[0007] ^^{±*^(cj;n(f x •/XfAy07? 
J: & n-T F vxcr>— -f 3- Y~th n-T F 
7-y T3-WSD-7 F \sX?a-ycr>#,j]UZ§' 

< ^ ? T*3r-t & -?;v<f- a >• ? njt t us* ^ y * 
;pt w -< h ¥mwx * y mmza wc . ~>xtj± 

9a y 9. a-TVuxxha-rm^. JkV^yTM 
WVVxmmzfctX^ytZWRL, n— T F VX 
y-yry y v hm&%}X-*-7>l-<7)? 4 5 y? 

®mcoti#>(v& 1 rnrnm^- z mi-t h -o-x v o-ta 
77tl m^\mmm^zfc^xftimwmz^ & 
^ytw- mfcwmvitismtzmffl-t&fcMz 
o-r f uxyy-rv yymmm^^-ti o-t f 
1^7.-9- >-r y v^$ijfflifi-?-yi^iiis&i: , mizm 1 #JPfi 



^•(cjs txmiien-r vuxyyrv y^mmm^-x o 
kffi^ras©*^ ^N'y^iOb'-y vu^yxryy 
co^-y^mf? < x^-yjvtum-t&tztbizydv 

hm>m^*-7}w&imm-%$ft±?&t''y fhs»x 
C0008] 

\mm^m^xmm^zmmth . 

[ 0 0 0 9 ] H3 -?iv+j<.y7ffim.<F>-?)V^y? 

^[Sjnfl^^^b l~bn^'n-7K^7yf3 

-y 3 0 1 o-r f \y xy y T^-yn&jim 5 s-^w 

y>^$IJffllfi-§-RAD SABb 1-RADSABbnf 

^m<oflffli?rS^-i» o-r f l^x-tvry yymm. 

i;u-f3-yi0~n0J:. f-yF^'S^OX^-7'^ 
fJffllfi^-SAEBb l-SAEBbn«||«otA 
y?bl~b n<7)h'-y F|£-tyXTvr£$J»t£*:#> 
^N-fe^r^T^KIt-f-LANGb l~LANGb n 
St/P-byXTyriBUlft-f-LAPGb 1-LAPGb 

nzmL-thv-yvm^yxTyy-wmmni i-ni 
t , d-t f vx+ryyv yrmmmsn-T^-y 1 

0-n0 cr>&ftjim^X'h h 7- Fi&x*- ^HEtlHl 
fWLE i 1 ~WLE i nSr-e-^^flgttTV-F^ig 
IffifWL i l-WL i n *7- F^lgtSHK 

1 2~n2t. *^«f£^iXT^2». 

[00 1 03 |SI^5^D RAM (Synchronous Dynamic RA 
M) (i, ^^n.y^^*>±^'OX-y>?(Rising Edge) 

CIslJSILT lOWN'y^cOD-vgttft^dtow Active 

Command) Sr-^-i . <XW?hg|5^ n -y ^-CffeW^V^ ?)n 
— T'J^-v— ^^^-(Row Precharge Command) "&H-X_h 

zbtfx-Zh. itimz. ?ra;n7;it,i*5ox.y 

yta-7'J f-Y-^ifr^S:- 1 ?-* § i i: t "C* & . 
[0 0 1 1 ] H3^-tJ;dt, o-7t < l/X7'Jf3 

-y 3 0 i d-t f i^^.r y r ^ -^ffijjl^ 5 ^ ^-gt 

«Ay^ 0iJl{fyN'y7b l~b ntfj&Ct )<■ 
y? b 1 <7>U-i8&ftAW3-X. htiXfrt>&<7)9u y 

tx'^y? b 2<5Do-ry^-v-v^^i. t 
im^yrwv bm-tyxTy7°om%mmm<m 

t&Ztt. &e)-7a-y7c?>i&<7)s<y7y'V^-iS<,z£& 
a >y 9 cOvSWL^tw J; l.vgtt-fbl&^^co ^ D -y ^ r 

■^-i ktih rnn^y? cnr y ^ - sHMfc. x K> f 4 x 

T n-ftWmizn-T VUX7 V fa-^EB^^t 
>-Tyy/^T'7-yf-LTV-F^^vStt-fbt. £ 

fc. yvi-*- ; ymttmzTi-T vuxy-yrv y-y® 
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8Pfi#RAD SE B k , n-SStt^kXttT* 

xx- y/vtrnffli-zim saeb it^iic 
coo 1 2] 04 ti. -?)\s^>7ffimco^>7®mm 

?PRb l~PRb n£A3jk LTo-TKl'X-tf- y:T 
•J^^JWl-^-RADSEBb 1-RADSEBb n£ 

10-1-10-nt, SIlS&HSPfi^-PRb 1-PRb 
n£A}jk Ut' 7 hMU8Mx*-77WM«Hg^S AE 
Bb l-SAEBbn^?«t'7 r-HS»X*- 
77WWWI#«£iaK 11-1-11-nL n-T K 
l^xx r-o-yfi-t/s'-RAS, T^yx-fA^n^y? 
CLK. RW*y?MjRT K yxff-S§-B A i ( i = 0~~ 
n) fcfcfcT*l*HWt*PRb l~PRbnSr^±§ 
-erSo— Xbn— yyN*-/7r (Row Strobe Buffer) 1 0 

[0 0 13] n^ho-/^*7 7 7 10 0k. n-T 

puxwrv yvftmrn^mLmfa 10-1-10- 

nStfh'7 htttSttx^y^«mt#|fe£I9|lt 1 1 - 
1-1 1-nJi, 135-07 fc»IBt*tr*4. 
[0 0 14] 05CDm#J#Mi-*i-PRb l~PRb n£ 
^45«D-XhD-7A-.y7r 1 0 011 ?hgpyx 

ta;d 7 ^clk *Bf3enwaBBSES^4«R«<o>f y 

Vc c to^^'fxlor 'J f ^CjittEv s s 
Cro&tfix&X-* •y^Wft^fBiSttftX-f 7f8 0 
k . v- KIR?N51&tt*£t*«EV c c 'vofctffLa 
or y - yiwwtjNKffv s s 'vo^jMH h x 

^7fiMff37'Jf+-yX^7f 9 0t. Ay? 

sstRT h l/xft^R a i z^immm- & n an d y- 

r-3 0k. n-r H b D-y«^A-R A S 

3 T«LT§{t. iStt-fkM y-r8 0<7)ifcb 
,&tM yA-? 1 1 fcj: y^fcUtNANDy-r- 3 0 
^oaj^j k ftK5J018iJrr h nand y — M Ofc, o 
— T F yxx F D— 7'fi-f-K-R A S £ -< yA-? 3T 

^ssL-c^tt, r»jf-v-£/x>f yf-9 ooaj^sxM 

yA-^l l£«fc 0 R<6 Lfc N A N D y— F 3 0 <7)Hj^] 

k mz^mmM-t h nand y — f 2 o k , mv&tfm 

iStffV c c fciilEV s s i; a, NAND 

y-b 1 on&um^. ■< yA-?^i-y5fc*j(ts 
*scr yA-**>awrtg^ NAND^-h2oc7)ai^ 

fl^\ S.^yA-?^ x -y5waj^#2r j e-ix^<x 
y-bA^Jk-TSPMOS h5yy^40, 5 0&Z/ 
NMOSh7yy^60, 7 0k. PMOSh?^' 
O^h'U-f y&t/NMOS f-5yy'X^6 0^H 
l"f y^fflSS^y-h'n l^aj^JSiXSfi^9>yf- 

n^fyA-^fi-y7t, 4 yA-??-x-y7<7) 



tti^i LT* 1 SMWi^P R b i £ tfc^S -f yA 

-m<vismmi=.mi®mm^PRb mm® 
[0015] mb<r>x3-ry-V7^y-r^y^wm^ 
cr>wmizi&t. m®fczti&&*y?ii i mfe%tih 
Rb Hi, -fyA-^3, 5*atBr®ftiasjis^T 

no By- F 5 o<d-A^£3t& . JEtc. 4 yA-* 

3. 5*ajaLfce^-{i. «Rfflo>f yA-^^i 

4 yA-^^-x-y 7 S-atTEff^raaffif^NOR 
y-F5 0(?)ffiA^k^rl>. NORf-b 5 Otci&S 
5Sa**ffl:tti. -f yA-^f-x-y 13 SriitTBfrSg 
■*HHB@*fcn-r F yx-9-yr y yyftJWl^R ad 

SABb i k LZliiJ]2tl&. 
[0016] b'-y Mft»»x*-y/MSWWg^|ll 

Lxmrt^wmcoA y^—$>frt,%h-<yrt-?i- 
x-y9k. 4yA-^f- x -y9tf5W:fift^£Hfr©$ 
BBffifiStf 4«MH«o>f yA-^&ft-M yA-?^- 
x-yi lk, w yA-^f-x-y 9 coaj^fi^-a^ 
yys-^^-x-yi itf>fii2jfi-^£2A:fik LTS5£fa 

St»t4NORy-)«80t, NORy-r-8 0£7)ai^ 

/MMfflHS^SAEBb iSrffl^J-ri.>fyA-?^-x-y 
15k, *»fe«iaStL4. 

[ o o 1 7 ] zcr>m6 tz5<t®&<owm&&.t l zfflm- 
v-y tmm&i . % i «mKS^ p r b i im® 

'vw t^^o, icofi-^-t-jetT-f yA-?3, 5*^ 

*. «-5t, >fyA-?3, 5tcj:?>ma "M" k-f 
yrt—f+x—ynzX&WEBWWa u ^4" *>*no 
Ry-F5 0T1SS$n&W. "a^" co^> 3 - 
h^Vl^x^^t-rs. dti^ J; 0 . >fyA-^fi-y 
i 3<50ii®^^cf&a "d^" «o-7Kwyr 
yy^ifflifi-^RADSABb 

yA-? 3 , 5 $r«jiL^a ~J\<{ " ft#(±, y 
A'-^-f x -v9 JItTffiMIg$titiI "a 
<0ffi^kUTtB*S<t6. i^yA-^^-x-y 
9tcj:.Si&S "o^" ff-^-k. -^yA-^f-x-yi l 

izzkifi%mmm0&m "q^" ft^-k^NORy 

C0h*-y MgiSax^-^$lJfflfi-?-SAEB b i *i 

^pRbi tfibm. K^ixh<r>x\ ±xmn<?> 
%mimt&zbiz£ y, o-THP-x^yryyy$i| 

Wl"f"RAD SABb i RX/t'-y MftSJOX^-^MW 
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[0018] 07t±. o-TH^^yruy^nis&s. 

t^n-ra-^HIBH-C**. EK^)i3t. n-T 
y^WltRAD SAB b i RlfZtl 

fiNORy-MOOt. NORy-M OOOffi^jSr 

lz£ 0 n-T YVX9->7» y^fflfflm^R 
ADSABb i £ A7J U 

ffVcc\ h' VS-^y- K n 2 s\mt£LfZ P M 
O S b 7>y'X^ 1 0 fc H H n 2 1 JgJftWEV 

fci&n-TKl^DRA i j , DRAkl, DRAm 

nNMOSN5yy'X^20, 30, 40, 50fc. 
JKRy-H n 2»9 y^-fflCO-f yA'-^fi-V9 t . 

SBKIEffl^^-^f-x— it, A>^n-f3 

[00 19] i<0EIB<0iM^Kov^KW-4. n-T 
K 1/^ t^r 'J y/$lJffllSf R AD S A B b I* 

n-T Y- Uxy'V fa—y<n\XJ}X'foh n-T H l^D 
RA i j , DRAk 1 , DRAmnA«ii "Af C9i§ 

NMOSh5>-y^?20, 30. 40, 50«i? 
-V^-Vh^O. "f yrt-?7\,Z£htim "A-f" 
(t&PMOSF^W^:? 1 Q\t9-y*yiZt2:&. £ 

i 0 . SSRy- H n 2 MM "n«7" WRJRfc:* 
4. «I/-Kn2« "o^" tfyf>v\-^x- 
V9t7 7f?a, 'fyA-j'fi-y l lS-^-tTElf 

7VWMWS#wl e i tfsfcfj . 

[0020]-*", V- F*0BStt<OTrli, n-T HI- 

x^yy y y ?*$i]Wi#R a d s a b b i tf%m 
A" XAJiZti&cox. ztuz&t&v-TVuxy y 

TVy7®8&5Q0frt>liiJjZtl&mm "n^" "CNM 
osh7yi/'x^5 0^-y^7t^i>. Ay><— ? 

7tC t fc§KiKfi-^5:S^PMOSh7>'^^l Oii 

mmy- h* n 2tt*awrEv c c 

^PMOSh^yy^^l 0<9L#^ffi«E£3IVtf: 

fitol^a "A>f" KSrS. ^tfotia ">w aww*- 

Ritli^yA-^fx-yi latins "n^" o 
<7- F &X*- T/UflJfflft-tW L E i . 
[002 1] 08fc, HS^-fid^N'y^^n-vS 

4. 

[00 2 2] 7D 7 ?CLKIi-/XfA;n7?t3) 



0. o-TKP^yT'JV^SlJffllfi^RADSABb 

1, RAD SABb 2{i. 084>2, 3^#T^L^ 
n-igftfcSr-S-i. 6 ? n «y 9WttX?R 1 PRb 
1, PRb2tcJ;-?i:ftUI "n^" Kx*— TOl^ii 
4. ClfUciO, n-TFl^XTL)r:J-ycDiii7]|&5 

(Valid) n-T KP*#HJ;&3*ifc»fc:ei70>n 

-Tb'uxHfyr'j>^iii8i*^f^a 'vw 

T^V-HHx^-T;l^Iffll^WLE i jffitfS ~J\ 
A" fc&O, KSTH^^-Kttj&qwi "yvf" *> 
*0!Uc=Sr4. i/S. 08*2. 30l5^-C*L^^n«y 
tUftX-lt. IB 1 «MM8#P R b 1 . PRb 2lzi. *) b* 
•y F *aS»X^— y/lsfflWiE^ SAEB b 1 , SAEB 
b 2#7- KHx^-T^Jffllfi-^WLE i i 0 t>a< 
"n>>" ^x^-y^ft^. ztilzfti 
X. t'-y m-fey^TVTB»a-^LANGA*HWI "v\ 
■4" , KIMi*LAPG#Sra "n^y" o* "j 

[ 0 0 2 3 ] 08 + 1 , 4 T'^-T ? n y 

ISl$iJffllft^PRb 
1. PRb2*<fira "n^" t^rO, iw»HM«i# 

PRbl, PRb2(Cj:0$'IfflIfI#PADSABbl, 
PADSABb24qWI u J\-i" C=Sr4. dixTn-f* 
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